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1. IIEJIA OCBOEHMSA JUCTTATLIMHEI (MOIY JIST)

LICJISIMI/I OCBOEHHA AUCHUIUIMHE] « OCHOBEI KBAHTOBOM (1)H3HKI/I>)' ABJIACTC.

|
1 obecrieucHue

Oynymiero crenmuanucTa HaydHOM (H3Mdeckoil (asoif, Ha KOTOpOH B Blslcmeiff TEXHHYECKOH

IIKOJIE CTPOHTCS OOILEHHXXCHEPHAs M CIEMalbHAS ITOJITOTOBKA. HocucﬂoBa’remﬁHoe H3y4deHue
(] 3 | .

(usuky BeIpabaTEBaeT crenuduIECKUil METON MBIILICHHS, (GU3MYECKYIO HHTYHIUIO, KOTOPLIE

OKa3bIBAalOTCSI BE€CbMa IINIOAOTBOPHEIMH H B APYTrux HayKax. CHCIII/IaJII/ICTE»!
ITIpoKoe (1)I/I3I/IKO-MaTCMaTH‘IeCKOG 06p330BaHI/IC, MOI'yT CaMOCTOSTEILHO OCH
TCXHHYCCKUC HAIIPaBIICHU, YCHCUIHO pa60TaTB B HHX, JICTKO IE€PEXOIUTH OT P
3aZaqd K APyruM, UCKaTh HECTAaHAAPTHHRIE U HETPAAUITUOHHBIC IIYTH, 9TO 0co0eE
HpO(beCCHOHaJIBHOﬁ MOOHIBLHOCTH CIICIHATIMUCTOB B YCIOBHAX YCKOPEHHOI'O pas3BH

3&,[[&‘11/1 JUCIHUIIIUHE],

TCOPECTUUCCKAs IIOATOTOBKA B obnactu (1)I/II3I/IKI/I, ITO3BOJIIIOITAA 6yuyum

OPHCHTHPOBATECA B ITOTOKEC HAYYHOH M TEXHUYECKOW MH(POpMANUU 1 06ECTIe
BO3MOXHOCTb MCIIOJIB30BAHUS HOBLIX (PU3HUCCKUX IPHHIMIIOB B TeX 0OTacT

OHH CIICTHATU3UPYIOTCH

MaTCMaTUYCCKUX MCTOOOB HCCIEIOBAHU;

IIOMOTAIOMHUX CTYACHTaM B JaJbHEHINEM pelllaTh HHIKEHEPHEIE 3a(a4H.
O3HaKOMJICHHE CTYIECHTOB C COBPEMEHHOH Hay4yHOW ammaparypodl W BEIp
HAYalbHBIX  HABBIKOB  [POBEJICHHS  JKCIHECPHMEHTAIBHBIX  HAYJHBIX
PA3TMYHEIX PUINIECKHX SIBIEHHH U OLEHKH IIOTPENHOCTEH H3MEPEHHI.

2, MECTO JUCHUILJIMHEI B CTPYKTYPE OIIOII BO

Huctmmmna «OCHOBEI KBaHTOBOU (DU3HKH» OTHOCHTCS K OGS3aTENIBHBIM
BApUATHBHOH 9aCTH OCHOBHOHM MpodecCHOHANBHOM 06pasoBaTensHOi Mporpam
JMCIUIUIHHBI IIPOXOJUT B UETBEPTOM CEMECTPE.

JUtst yememnoro ocBoeHHs Kypca (U3MKM CTYZEHTaM HEOOXOIMMO 3HAT

BBIPAOOTKA [PHEMOB U HABBIKOB PENICHHIT KOHKPETHBIX 337184 M3 PA3HEIX 0bmacteil Gpusn

OJIyYHBITAE
auBaThL HOBLIE
CIHICHHA OJHMAX
HO BaXXHO st
THSI TEXHUKH,

M HHKEHEpaMm
CIMBAONIAS MM
X, B KOTOPBIX

|
(hopmMEpOBaHHE HAYYHOTO MEIUUICHHS, B YACTHOCTH IPABUIBHOIO TOHUMAHHS TpaHHII
o . | )
TIPHMEHMMOCTH PA3IMIHBIX (QU3HMIECKUX MOHSITHM, 3aKOHOB, TCOPUM M YMCHHS OIICHUEB
CTETIEHb IOCTOBEPHOCTH PE3yNIBTATOB, IIOIYISHHBIX C IIOMOIIBIO DKCIIEPHME

aTb
HTAJIBHBIX HIIA

i
|
K,

aboTka y HHX
HCCIIeIOBAHHT

JMCIMIUIMHAM
MBI I/I3yqe};me

b CIHCHYIOIIHE

pasziensl BeIcIiel MareMaTuky: Juddepenipanbnoe HeInCcIeHue, [/IH'}_"eI]JaJ'IbHO‘]B HCYHUCITeHHE,
AnanuThyeckas TeOMeTpHs W JimHeliHas anre6pa, Psupl, DieMcHTHI BEKTOPHOI0 aHaim3a,
OYHKIME KOMIUIEKCHOTO IlepeMeHHOro, JuddepeHnuansurie ypaBHeHHSL, DIEMEHTHI TEOpUn

BEPOATHOCTEH M MAaTEMATUYECKON CTATHCTHKH,

OcBoeHnue JAUCITUIIIINHBL HCO6X0,Z[I/IMO AT W3YYCHHUS CIICAYIONIAX JMCI[HILL

mnana: «OCHOBEI OIITUKHY, «OCHOBBI KBaHTOBON AJICKTPOHHUKHY, «KBanToB

BBIITYCKHOH KBAIMUKAIIMOHHOM PaGOTHI.

3. KOMIIETEHIHH OBYYAIOIIETIOCSI, POPMUPYEMBIE B PH

OCBOEHUA JUCHTAIIINHLI (MO1Y.JLS)

B pesynsTate 0CBOSHUS IUCHMINIMHEL O6YYAIOIIHICS [OJDKEH JEMOHCTPHPOBA:

Pe3ysIbTaThl 00pa3OBaHIS:
1) 3Harts:

L4 (bYH,T_IaMCHTa.J'IBHBIe 3aKOHBI IIPHUPOJLI U OCHOBHEIC (I)PBI/I‘-IGCKI/IG 3aKoH

KBaHTOBOM, aTOMHOM ¥ sneproit dusuxu (OI1K-1 ; ITK-1).
2) YMerts:

® TPUMCHATH (PH3HYECKHE 3aKOHBI U PEIIEHNAS TPaKTHIeckuX 3amad (Ol

N

CTaTUCTHYCCKAasa (1)1/131/n<a», ((Hay‘-IHO-HCCJIGI[OBaTeJ'IBCKaH pa60Ta B CEMECTpED,

. |
MH yIeOHOro
MEXaHuKa W
BBITIOJIHEHHE

3VILTATE
b CIHEAYIOIIKE
6 B 00sacTH

K-3).




3) Binanmets:

® HaBBIKAMH [IPAKTHYECKOro MpUMeHeHus 3akoHOB (usmku (OITK-5 ; [TK-!

Kommnerentun, yactiudso popMupyeMbie B paMKaX OCBOSHHS JHCIATTIIHHEL:

OIIK-1. CnocobHocTh NpelCTABIATh aieKBATHYK) COBPEMEHHOMY yp
Hay4HYIO KapTHHY MHpPa Ha OCHOBE 3HAHUS OCHOBHBIX II0JIOXKEHHH, 3aKOHOB 1| Me’

OIIK-3.  CnocoOHOCTh  BBSIBISTH  €CTECTBEHHOHAYYHYIO
BO3HUKAIOIMX B XoJe NPOGECCHOHATPHOU NEATENBHOCTH, NPUBIEKATH IS
(QHU3MKO-MaTeMaTHYECKHI allllapar;

OIIK-5. CmocoGHOCTE 00pabaTeBaTh W IIPEACTABIATH IAHHEIE DKCIE
HUCCIIEOBAHUIA;

IIK-1 CmocoGHocTh X aHamu3y IIOCTABIEHHON 3aJaud  HCCIIEIOBAHH
IpUOOPOCTPOCHHUS;

IIK-5 CmocoGHocTs K aHamm3y, pacuéry, IPOEKTHPOBAHHIO U KOHCTY
COOTBETCTBUM C TEXHUYCCKHM 32JaHHCM THIIOBEIX CHCTEM, HPUOOPOB, JeTae
CXEMOTEXHHYECKOM M 3JIEMEHTHOM YPOBHSX.

o

TO/I0B;
CYIIHOCTH

)

OBHIO 3HaHui
1

|
npoGiiem,
|
UX pelIeHus]

PUMEHTAIEHBIX
|

o |

i B obnactu

)YUPOBAHHI) B
" u y3JIOB‘ Ha

4. CTPYKTYPA U COAEPKAHUE JUCITATLTHHEBI (MO JI51)

O6111as Tpy10eMKOCTb AUCLIAILTAHBI COCTABIISIET 6 3aUeTHBIX eHuI, 216 yacap.
Bugpr yyebuoll paGores, BK/IIOYAA 06 Dopmbl TEKYILErO
o CaMOCTOATENBHYIO paBoTy CTYAEHTOB geM;, KOHTPOINSA
= H TPYAOEMKOCTH (B uacax) yq%omjd YCHEBAEMOCTH
No Pa E' 2 pavor I (no nedensam
o azaen (Tema) 3 i g 2 ] C ApYMEHeHHEM aMebmd)
n/n JHCLMTUTHHE] 5 5 5o F E £ | MHTEPAKTUBHBIX cexecmpdy,
Ol g 5 SPE | 2L | 8 g 9 = MeTOZIOB Gopuas|
BB g5 |0E|Bg| B |5« | mosoom
5 = < (no cemecmpan)
KsanroBas npupo
1 PHPORA | 4 |12 | 4 6 | 10| - | 21 |-] 12/60% .
H3JIYUEHHSA
OJIeMEHTBI KBAHTOBOM 3 PeiiTnr-
2 | mexanuku u aToMHO# | 4 12 20 18 - - 33 - 18 /47% KOHTpOJIb Nol
hu3HKK
Peitrunar-
JIEMEHTEI (PU3UKH - : i
3 OneMeHTH Pu3NK 4 13 6 4 8 ) 19 ) 10/55% KOHTpOMNL No2
TBEPJAOTO Tella 15
OneMeHTh! GU3HKU PefiTaur-
aapa u - > KOHTpoJib No3
4 | 2P a6 | 8 | - | - | 17 |- 6ra2w% pons
JJIEMEHTAPHBIX 18
HacTUl
Bceero 4 |18 | 36 | 36 | 18 | - 90 | - | 46/51% | xzamen (36 u.)
Coaepkanne pasaeoB AUCHUILINHBI
Tems1, pa3gensb JACIUAIIIIMHEL Koi-Bo | o oy | PPAKTH- | (naGopa- epe
? p A A e Jacos . HECKHER TOPHRIE I
Pasnen 1. KpanroBast npupoja u3jiyuennst 42 4 6 10 21
Jleximsa 1. 3aKOHBI TEINTOBOTO H3JIyYEHHS
18 2 4 2 10
Jlexuns 2. Keanrosble cBolicTRa cBeTa 24 2 2 8 11
Paznen 2, DneMeHTHI KBAHTOBOH MEXaHHKH W ATOMHO#
- 85 20 18 y 33
huzuxn
Jlexums 3. Ctpoenue aroma 8 2 2 - 2
Jlexuus 4. BoHOBEIE CBOMCTBA MMKPOHACTHIL 8 2 2 - 2
Jlexuus 5. YpaBHenue wmpeauHrepa 8 2 2 - 2
Jlexuus 6. YpaBHeHHe IIpequHrepa i1 YaCTHIBl B 8 N 2 &
vy s - !
TTOTCHLIMAJTEHOI sIMe




TeMbl, pa3aenbl JUCIIUIIIHHLL Kor-so Mexupm | PAKTH: A209pa= cpe
JacoB HYECKHE TOPHBIC
Jlekuusa 7. TIpoxoskAeHHE YaCTHLIBI Yepes 8 2 5 ) 2
NOTEeHLMAIbHBIH Gapbep
Jlexuus 8. JIMHEHHbLA rapMOHUYECKHUH OCIIHILISTOP 8 2 2 - 2
Jlexuus 9. AtTom Bomopoaa 9 2 2 - 4
Jlexuus 10. OpOUTATBHBIN MEXaHUYECKUM M MATHUTHBIH 9 5 5 i 4
MOMEHT 3JIEKTPOHA
Jlexuus 11, TTpuHimn nayu 9 2 2 - 4
Jlexuwps 12. CioHTaHHOE M HHAYLIMPOBAHHOE M3JTYYEHHE 10 2 - - 4
Pasgen 3. DyieMeHTBI PHIHKH TBEPAOro TEA 42 6 4 8 19
Jlexnups 13. DneMeHThI KBAHTOBOM CTATUCTUKH 10 2 2 - 3]
Jexuus 14. Tenn0eMKOCTh TBEP/BIX TEI 14 2 2 - 6
Jlexuns 15. 30HHAS TeOpUA TBEPABIX TEJ 18 2 - 8 10
Pasxen 4. dnemenThl GU3NKH AApPA U dJeMEHTAPHBIX 38 6 8 ) 17
JaCTHI
Jlexumst 16. AToMHOe s1pO 12 2 4 - 4
Jlexnus 17. PagpoakTMBHOCTE 12 2 4 - S
Jlexuus 18. Bune! B3aumoneicTrii 1 Knacchl
3JIeMEHTapHBIX 9acTULl. MeToabl peructpariu 14 2 - - 8
SJIEMEHTAPHBIX. YACTHI]
IK3aMeH 36
Htoro 216 36 36 18 90
JlaGopaTopusie 3aHaTHS
Ne monyns Ne | HaumeHosanue u/umi kpaTkoe conepiamnme JaGopaTopHbIX paGoT Tpynoémkoctn
JOMCLUTIINHEL n/n (uacoB)
Pazpen 1. 1 Ne 6.10npenencnue nocrosuuoit Credana - bonpumana 2
KgantoBas
pHpoaa
U3ITyYEeHHS
2 | Ne6.2 Hzyuenue BretHero porooddeKTa n BaKyyMHBIX 2
_(OTO3JIEMEHTOR
3 | Ne6.3 Onpenenenne pe3oHaHCHOTO MOTEHIMATIA BO3GYKICHUS 2
aroMa metofom @Ppainka — I'epia
4 | 3amura naGoparopHeIX paboT 4 |
Paznen 3. S Ne 6.6 Hsyuenne TeMIiepaTypHOii 3aBUCHMOCTH CONPOTHBIICHHUS 2
OnemeHTbI MIOTYTIPOBOTHHKOB
buzuku
TBEPOrO TeJia
6 | Ne 6.7 MsyueHne BONBT-aMIIEPHBIX XapaKTEPHCTHK 2
TEPMOUYYBCTBUTEJILHBIX CONPOTHUBIIEHHUIH
7 | Ne 6.8 MzyueHue BOIBTAMIIEPHBIX XapaKTEPUCTHK 2
(pOTOCONPOTHRIICHHS
8 3amuTa 1abopaTopHHIX paGoT 2
HUTOI'O: 18
5. OBPA3OBATEJILHBIE TEXHOJIOT N
® JICKOHOHHO-CEMHHApCKas cucreMa oOydeHHs (TpaJUIHOHHEIE JEKIHOHHLIE U
71abopaTOPHBIC 3aHATHS),
* o0yueHHe B MabIX IPYMIax (BBIIONHEHHE JIAGOPATOPHEIX paboT B Irpymnax u3 JByX WU
TPEX YeIoBeK);




® MacTep-KJIacchl (IEMOHCTpauHs Ha IIPAaKTHUSCKHX 3aHATHAX TPUHIMIIOB pacdeTa 3ahaq
10 Pa3NIMYHBIM TEMaM); |

® [PYMEHEHME MYJILTHMEJHA TEXHOJOrMH (IPOBEJCHHME JIEKIMOHHBIX M| CEMHHAPCKHX
3aHATHH C IPUMEHEHHEM KOMIIBIOTCPHBIX NPE3EHTAIUM U IEMOHCTPAHOHHBIX POJIKOB
C IIOMOIIBIO IIPOEKTOPA UM KOMITBIOTEPA); |

* HHPOPMAUMOHHO-KOMMYHHKAIMOHHBIE TEXHOJOTHH (IPUMEHEHHE WH()OPMAIHOHHEIX
TEXHOJIOTHH [1JI1 MOHUTOPHHTA TEKYINEeH YCIeBAEMOCTH CTYAEHTOB M KOHTPOIIS 3HAHMIH).

6. OIEHOYHBIE CPEJACTBA JJIS1 TEKYIIEI'O KOHTPOJISA YCl]EBAEMO:CTI/I,
MPOMEXYTOUYHOM ATTECTAILIAM 110 UTOT'AM OCBOEHUS
AACTHILIJIMHBI 1 YYEBHO-METOAUYECKOE OBECIIEYEHUE

CAMOCTOSTEJBHON PABOTHI CTYJEHTOB

Texymuii KOHTPOJIL yCIEBAGMOCTH SIBISETCS PACIPeCNEHHBIM M OCHOBAH HA OLCHKE
HECKOJIBKUX COCTABIIAIONIHX.

1. PesymsraThl pelTHHr-KOHTPOIA.

2. BrImonHCHHE U 3aUTa JTA60PATOPHEIX PaboT.

3. DBrimonHeHue MpaKTHYECKUX 3aIaHIH.

Bonpocs! peiiTHHr-koHTPOJIs1 Nel

1. Temmneparypa abcomtotHo wepHoro Tena T = 6000 K. Ecam TeMIlepaTtypy Tea
YMEHBIIUTE B 2 pa3a, TO SJHEPreTHIECKas CBETUMOCTh a0COIIOTHO YEPHOTO Tela

1) ymenpmmTes B 4 pasza 3) yBenuuuTcs B 2 pasa

2) yBenuuures B 16 pas 4) ymensinures B 16 pas

2. Eciny jutiHa BONHEI, COOTBETCTBYIOINAS MaKCHMYMY M3JIyYeHHs YMEHBIIHIAch B 4 p#sa,
TO TEMIIepaTypa adCOIOTHO YEPHOTO TEIIa

1) yBenuuniace B 2 pasa 3) yBenmuumiach B 4 paza

2) yMeHBINHIACH B 4 pasa 4) ymeHpIHANACH B 2 pasza.

3. Ecnu 3a4epHEHHYIO IUIACTHHKY, Ha KOTOPYIO NIalaeT CBET, 3aMEHUTE Hd 3ePKATBHYIO
TOH K€ INIOINA/H, TO CBETOBOE JaBIeHUE

1) ocraHeTcs HEM3MEHHEBIM;

2) yMeHBIIHATCS B 2 pa3a;

3) yBenmmuauTes B 2 pasa.

4. DNeXTPOH B aTOME IEPEXOMNT U3 BO30YXKACHHOIO COCTOSHHUS ¢ SHEPrHel |£] B OCHOBHOE
cocrogHue ¢ sHeprueit Eo. [Ipu stom nenyckaercs hoton. Macca ucymenroro porona pasia
E -E, E,-E, E -E, E,—E E +E;
2

) ¢ 2) ¢ 3) he 4 he 5 ¢

5. HacroTa majaromero Ha GOTOINIEMEHT H3ITYYCHUS YMEHBINAETCS BABOE. BO CKONBKO pa3
HY)XHO HM3MCHHTE 3a/IEpXXHBAOllee HANPSKEHHE, €CIM paboToM BEIXOAA JJIEKTPOHA M3
MaTepualna GoTo3IEMEHTa MOXKHO IpeHeOpeys?

1) yBemmunts B 2 paza;  3) yBeNIHYUTE B V2 pas; 5)ocTaBUTE O3 H3MEHEHMIA.

2) yMeHBIIUTS B 2 pa3a; 4) YMEGHBIIUTS B V2 pas;

6. Ilpu 3amene onmoro Meramia JAPYrUM JUIMHA BOJHEL, COOTBETCTBYIOINAS KpacHCH
rpannue gorosddexra, ymensuaercs. PaGora BEIXO1a JUIS BTOPOTO METAJIA IO cpaBHeHI/nﬂb G
paboTolt BEIXOA [UIst TEPBOTO

1) yBenuumace; 2) yMEHBIITHIIACE; 3) He U3MEHUIACE.




Bopa, a Takxe ycmoBHO M306paXKeHb! IIEPEXO/IBI IMEKTPOHA ¢ OJHON CTAIHOHAPE
APYTYIO, CONpPOBOXCIAIOIIMECS M3JIydeHHEM KBaHTa d>Heprud. B yuwTpadmorer
CIIEKTpa 9TH MEPEXOBI JAIOT cepuio JlalimMana, B BUAMMOM — cepuio Banbmepa, B nndpaxpacHoit

mepexox

BBID2XKACTC Yepe3 pajuyC IEpBOii OpOUTHI (HOpMyIIOi:
U3MCHSCTCA KHHETHIECKAsk SHEPIUsl 3NEKTPOHA NPH IIEPEXOAE C TPETheit OPOHTHI Ha MEPRYIO.

o 27
Maccolt m = 1,67-10" kr, MMeFOLIIX 0UHAKOBHIE CKOPOCTH.

7. Oubrtsl CTONETOBA IO HCCICIOBAHUIO B3aUMO/ICHCTBHS H3TyISHUS C MET
1) mO3BONUIN ONIPENENUTH Pa3MepPHI AApPa;

2) IOATBEPANIIE KBAaHTOBYIO IPHPOY M3JIy4CHHS;

3) NOATBEPANIN HAIMYHE BOIHOBBIX CBOUCTB y 3JIEKTPOHOB;

4) MOATBEPMIIM TUIIOTE3Y O JUCKPETHOM CIIEKTPE SHEPTHH 3JIEKTPOHOB B a1

8. B apdexre Komnrona poton

1) BBIOUBAET BNEKTPOH C OBEPXHOCTH BEILECTRA,

2) mepenaeT 3IEKTPOHY YacTh SHEPIUM [IPH YIIPYTOM CTOJIKHOBEHHH,
3) nepezaet >IEKTPOHY YacTh SHEPTHH IIPH HEYIIPYrOM CTOJNKHOBEHUH.

9. Onbiter @panka 1 I'epria o Bccie0BaHUIO AEKTPHYECKOTO PA3pAIa B I
1) nmo3BonmnIM onpenenuTs pasMeps SApa;

2) MOATBEPAUIN KBaHTOBYIO LIPHPOY U3TyUEHHUS,

3) noATBEpAUIM HAMYME BOIHOBBIX CBOUCTB Y 3JIEKTPOHOB;

4) NONTBEPAMIM THIIOTE3Y O JINCKPETHOM CIIEKTPE SHEPIHUH JJIEKTPOHOB B AT

10. Ha pucynke n306paeHsl CTalHOHAPHBIE OPOUTEI aTOMa BOJIOPOAA COT

— ceputo [lamena. HauGonbme#t yacTote KBaHTa B BUAMMOM 06NacTd CIEKTpa
I)n=4—->n=3
2)n=3—->n=2
In=5—->n=2
4Yyn=5—->n=1

11. B Teopun bopa pamuyc n-oif Kpyrooil OpOWTHI 3EKIpOHA B aT

2

n

1) yBenuumBaercs B 9 pas
2) yMeHbIIaeTcsa B 9 pas
3) yBenuuuBaercs B 3 pasa

4) ymeHbpInaercs B 3 pasa
5) He MeHseTCs

12. Ombiter [leuccona u JixepMepa 1o 1u)pakiiuy Ha KPHCTALIAK:
1) mo3BoNHIIM ONIpenEaUTE pa3MepEI Sapa;

2) MOATBEPANIM KBAHTOBYIO IPUPOJLY M3TyUEHHS,

3) NOATBEPAMIIH HAJIMYHE BOJIHOBBIX CBOUCTB y 3/IEKTPOHOB;

Apax PTYTH:

AJTaMH

oMax.

|
oMax.

JIACHO MOJIEIIH
ol opOuUTHI Ha

OBOI 06JIa¢TH

COOTBECTCTBYCT

IME  BOJIOpOJIA

Onpenenure, Kak

4) IIOATBCPAMIINA TUIIOTE3Y O AUCKPETHOM CIICKTpE DHEPIrvHr 3JICKTPOHOB B aTOMax.

A
13. CpaBHuTE HIHHY BOJHE ¢ Bpoiins A 7 g mapuka maccoit m = (),

1) 6,57:107% 2) 8,35-1077 3)6,57-10%

Bonpocs! peiiTHHr-koETPO0JIsT N2

L. CraunonapusvM ypapaenneM Illpesunrepa s snekTpoHa B BOJOPOIOIIO]
ABJLIETCS YpaBHEHUE

4) 8,35-10°%,

2 T' 4 IPOTOHA

.

4

100HOM aToMe




L+ Ey=0
2 2
Hdx m
2
v2y+ 2 gt Zi] =0
2) n 4ney r
2 2m mao 0 X 2
Viy+=- E- y=0
3) M
V2\|1 + 2—’;1 Ey=0
4) mn
2. Ecom y — QyHKnus nMeeT BHJ, yKa3aHHBIM HA PUCYHKE, TO BEpOATHOCTDH 06Hapy>1<11/rrb
L
—<x<=
JJICKTPOH Ha y49aCTKE 6 2 paBHa

\I] 7 3

3. B xaKkoM ciTyuae SHepreTUYecKuit CIIEKTP NeKTPOHA CILTONIHON?
1) oyeKTpoH B MOTEeHIUATEHOM siMe mmprHo# 1070 M

2) BNEKTPOH B aTOMe

3) SIeKTPOH B MOJIEKYJIE BOJOPOAA

4) cBOOGOTHEII SIIEKTPOH.

‘ .
4. MakcuMallbHOE 3HAYEHHE IIPOCKIIMKN MOMEHTA MMIIyJlbCa JJICKTPOHA, HAXQIMIIETOCH B f-
COCTOSHHM, HA HAIIPABJICHHC BHCIITHEI'O MAarHUTHOTO 110JII pPaBHO

DN, 2)2M; 3)3N;  4)4n.

5. CKOIIbKO pa3sIMYHBIX COCTOSIHHI MOXET HMETH 3JIEKTPOH C IJIABHBIM KBAHTOBBIM '-IIrZIiCJT‘OIM
n=47?
1) 15; 2)48; 3)32; 4)54.

|
6. OmpenemTh aTOM, Y KOTOPOT'0 B OCHOBHOM COCTOSHMH 3amonHeHH K, L, M — ciou u BN
— CJIOE PACIIONOXKEHBI 7 3JIEKTPOHOB.
)Cl; 2)Ge; 3)Br; 4)Ti.

7. Cpena Ha3sIBaeTCs aKTUBHOM, €CIIA OHA
1) moMHOCTEHIO NOTTIONIALST MAJAlOIee Ha Hee U3TydeHHE,;
2) IOJHOCTEIO paccenBaeT Naarolee HA Hee H3IyYCHHE;




3) ycunuBaeT majarouee Ha Hee U3IyYeHHE.

8. Cucrema HaKa4KH Jlasepa MO3BOJSET

1) co3maTh HHBEPCHYIO HACENEHHOCTE B AKTUBHOM Cpee;

2) BBI3BaTh BHIHYXKJIEHHOC M3ITy4eHHE (OTOHOB;

3) obecnieynTh BEICOKYIO KOT€PEHTHOCTD JIA3€PHOr0 U3JIyICHHSL.

9. PaccMOTpHM 1Ba KBAHTOBBIX COCTOSHHS, B KOTOPBIX HAXOIHTCS CHCTEMA aTOMOB, ¢
sHeprusaMu Fy u Ep, npuuem E; > E;. Cuctema GyfeT HaXOOUTBCA B COCTOSHHM C HHBepCH()I/]
HaceJICHHOCTBIO, €CIIH YUCIIO aTOMOB N| ¢ 3Hepruei E; Oyzaer \

1) paBHO unciy aTtoMoB N; ¢ sHeprueit F»;

2) MeHBIIIE, YeM No;

3) 6oxbie, yem N,.

10. Ipurmnun Iaynm cipaBeins

1) nst Beex TOXKAECTBEHHBIX YaCTHI] KBAHTOBOMEXAHHYECKOH CHCTEMEL,
2) 1S CUCTEMBI TOXIIECTBEHHEIX 0O30HOB;

3) 118 CUCTEMBI TOX/IECTBEHHBIX ()EPMHOHOB,

11. Jlenenue gacTuIy Ha 6030HBI U HPEPMHOHEI OIIpeIesIeTCS
1) TONBKO INTaBHBIM KBAHTOBEIM YHCIIOM 77;

2) TONBKO OpOHUTATHHBIM KBAHTOBBIM YHCIIOM /;

3) CIIMHOBHIM KBaHTOBBIM YHCIIOM 7,

4) opGUTaNBHEIM / U MATHATHBIM 71 KBAHTOBBIMH YHCIIAMH.

12. 3aBucumocTh MonsApHOH TemwtoeMkocTd C) XMMHYECKH IIPOCTEIX TBEPABIX TEJT OT
TEMIIEPATYPhI IPeJICTaBIeHa Ha rpaduke

1) 2) 3) 4)
CM CM
3R iR
) n T
|
13.TemmoemkocTs  cucteMbl, cocrosmeif w3 N = 10%° kmaccuueckux TPeXMEPHBIX

HE3aBUCHMEIX FAPMOHMYECKUX OCIMILITOPOB Iipu Temneparype T = 300 K, pagua
1) 414 JIx/K;  2) 4,14 Iw/K;  3) 124,2 x[Ix/K; 4) 41,4 x]x/K.

14. JleGaii momyuunm TEOPETHYECKYIO 3aBHCHMOCTh MOJSApHOM Termoemkoctn Chs |OT
TeMIIePATypPhl, PACCMATPHUBAs KPHCTAJUIHIECKYIO PEIIETKY KAk
1) cuCTeMy HEB3aMMONEHMCTBYIOIMX YaCTHI[, COBEPIIAIONIAX TEIJIOBEE |KOJIEOAHHS C
Pa3IMYHBIMU YacTOTaMM;
2) chcTeMy CBSI3aHHBIX YACTHI{, COBEPIIAIOMINX TEILIOBBIE KOJNCGAHMS . ¢ OJIHHAKOBBIMH
4acTOTaMHU; 1
3) cucTeMy CBSI3aHHBIX YaCTHII, COBEPINAIONMX TEIUIOBHE KoJleOaHHS ¢ paSJII/I‘{HBITMI/I
YacTOTaMH;
4) cucTeMy HEB3aMMOMEHCTBYIOIMX YACTHI, COBEPINAONINX TenJIOBq»Ie KoebaHus ¢
OJMHAKOBBIMH YaCTOTaMH.
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3JIEMEHTa 00pa30BaIOCH?

15. BanenTtHas 30Ha COGCTBEHHBIX IOJIYIPOBO(HIKOB

1) yacTH4HO 3aHATa BIEKTPOHAMH;

2) TIOJTHOCTBIO 3aHSATA EKTPOHAMH,

3) mepeKprIBaeTCA co CBOGOAHOM 30HOM BO3GYKIEHHBIX SHEPIHIA.

16. C yBenu4enueM TeMIepaTypsl 3MEKTPONPOBOIHOCTE HOJTYIIPOBOJHEKOB
1) yBenmmanBaercs;

2) yMeHbINaeTCH,

3) He MeHseTCS.

17. B o6nacTy HE3KHX TEMIEPATYp Y MOMYIPOBOIHUKOB IPeoGIaiaeT
1) neIpoYHas MPOBOAUMOCTD;

2) BNeKTpoHHAas POBOJHUMOCTE;

3) cobcTBeHHAs TPOBOUMOCTB;

4) mpuMecHast TPOBOJAUMOCTE.

Bonpochbl peiiTHHr-KORTPOJIsT Ne3
1. JInst HyKJIOHOB BEPHEIMHU SIBIISFOTCS CIEYIOIINE YTBEPKACHHUS

+
1) npoTton oGnanaet 3apsmaoM, pasHeM €
2) CIIMH HEUTPOHA MEHbLIE CIIMHA IPOTOHA,
3) Macchl HYKJIOHOB MIPAKTUYECKH OMHAKOBEL

2. YeMm MeHBIIIE SHEPTUS CBSI3H AApa, TCM
1) Gonpie y Hero nedext macc;

2) MeHpUIYIO paboTy HyXHO COBEPIIMTB, 4TOGHI PAasfeNHTh 3T0 SAPO Ha omenmﬁme

HYKJIOHBI; -

3) OonpIme SHCPI'HHU BBIACIIUTCA IIPH pacHale 3TOro Apa Ha OTJICIIBHBIC HYKIIOHKL,

4) MEeHbIIIe ero SHEPIrHs MOKOS,

5) MCHBIIC SHEPIUU BEIACIHUTCS B PCaKIIy TEPMOIACPHOr0 CHHTE3A 3TOTO anapa ¢ ApYrumvuM

AIpaMu.

3. Ilpu a-pacnazge

1) 3apsn snpa He M3MEHHUTCS, Macca spa yMeHbIIaeTces Ha 4 a.e.M.;

2) 3apsn sapa yMEHBIIACTCS Ha 2¢, MAcCa SIpa YMEHBIIACTCS Ha 4 a.6.M.;
3) 3apan sApa yMEHBIIACTCS Ha 2, Macca Apa He MEHIETCS,

4) 3apsan s/ipa yMEHBIIACTCS HA 4e, MAcCa A/Ipa YMEHBINACTCS Ha 2 4.8.M.

4. Kakast fomsl paqMOaKTHBHBIX aTOMOB OCTAHETCS HE DACHABIICHCS depes HHTEPBEAT
BpPEMEHH, paBHLIH JABYM IIEpHOAM IoIypaciana

1) 50% 2) 67% 3)33% 4) 75% 5)25%7?

5. Ckonbko 0-  B- pacafoB JODKHO IIPOU30HTH, YTOGE! HECTAGUIILHBIA H30TOIT aMepuIus

209
Am 2 5381 o
IIPCBPaTUIICA B CTaOMIIBHEIN H30TOII BUCMyTa {

1)8awu4p 3)6ausp
2)90mu3p 4YT7au3p

14 5 4He)

6. Slnpo asota 7 3axpartmimo O -wactumy (2 U HCIIyCTHIIO MPOTOH.

17 C 17 16 16 17
Dot 289 59 480 7 ¥

Snpo K&KQI'O



YaCTHIIA IIPA 5TOM BHIOpackIBaeTCA?

9

2
7. Slapo Gepumns sBe 1

, IIOTTIOTHB JEHTPOH , IpeBpaIaeTcs B A1po 0oy

4) ¢ 5) ucnyckaercs 7 -KBaHT

Dp 2n 3@

W e +vV, +vy
8. Peakriug # He MOXET MITH u3-3a HAPYIIEHHs 3aK0Ha ¢

1) ciMHOBOTO MOMEHTA MMITYJIECA;
2) JIETITOHHOTO 3aps/a;
3) 3aIEeKTPHYECKOTO 3apsa.

9. 3akonoM COXPAHEHUS JJIICKTPHYCCKOTO 3apsia 3alpeIiucHa peaKIms
pH e FY Y,

pyhtpe +V,

N
3 ntv.>pte

o Vutnop+u

10. Y13 mpyBeIEHHBIX CXEM B3aUMOIPEBPAILEHHI YaCTHI] AHHUTHIISIHHA COOTRC

1)7r°—>;/+7 pPoNte Y, 3K stz ge+
11. B mnopsanke BO3pacTaHHS WHTEHCHBHOCTH (YHIAMCHTANBHbIE
pacroarafoTcs CaeayIomuM o6pazoM

1) snmexTpomarHmTHOE, craboe, IPAaBUTALMOHHOE, CHIILHOE,

2) cnaboe, CHIBHOE, TPAaBUTALIMOHHOE, 3JEKTPOMArHUTHOE;

3) 9JEKTPOMAarHMUTHOE, IPABUTAIMOHHOE, C1ab0e, CHIIBHOE;

4) rpaBHTaIlMOHHOE, cllaboe, JIEKTPOMATHUTHO®, CHIIBHOE,

B3

ITpomexcyTounas aTTecTanus IPOXOIHUT B hopMe SK3aMEHa.
Bompock! k ax3amMeny

!35

10
. Kakas

OXpaHEeHUS

>TCTBYET

Indars

)

AUMOJEHCTBHA

‘
1. Temmosoe wu3snyuenme. PasHOBecHOe w3NTyderne. XapaKTepHCTHKH TeHHOB(i)I“O
U3ITYyYECHHS. ;
2. ABcomotrro yepnoe Teno. 3akoH Kupxroda. 3akom Credana-Bonsinvana u 3a1#0H
Buna. i
3. PacmpenencHue SHEPIHMM B CIEKTpe alCOMIOTHO YepHOro Tena. Mopmyia Pan%aﬂ-
JDxunca. YisTpaduoneropas karactpoda.

4. KsanToBas runoresa u Gpopmyna Ilnanka

5. Baemnnii Goroanekrpudeckuit 5QPeKT H ero 3aKoHbL. GOTOHBL

6. Oddexr Komurona u ero reopus.

7. Mogens atoma Pesepdopna. ITocrymnars: Bopa. AtoM Bojopoza. ‘

8. Tumoresa me Bpoiins. OKCIIEPAMEHTAIILHOE MOATBEPKACHUE BOIHOBLIX CBOI\/'I(i}’].‘B
MHKPOYACTHI,

9. CooTHoIIEHHE HEONIPEAEIEHHOCTEH.

10. BonHoBas QyHKIHS, ee CBOKCTBA H CTATHCTUYSCKHUN CMBICI.

11. Hecrammonaproe ypaBrenue IlIpenunrepa.

12. Cranmonapuoe ypassaenue Ilpeaunrepa.

13. YacTuma B MOTEHIMANIBLHOM sMe.

14. TlpoxoxieHue YaCTHIBI Yepe3 HOTEHIHANBHEL Gapbep.

15. KBaHTOBEI rapMOHHYECKHIT OCIAILIATOP.

16. VYpasuenwue Illpenunrepa 1ist 231eKTpona B aToMe BoAopoza. [ 1aBHOe, OpOHTaNIBHOE 1
MarHMTHOC KBaHTOBBIE YHCIIA. }

17. KpanroBanue sHeprum 3IeKTpOHA B arome Bojopoda. CIEKTp aroma Boz[opori[a.
ITpaBuno otbopa.

18. OpGuTanbHbLl 1 MATHUTHEIA MOMEHT 3JIEKTPOHA.




19. CoGcTBeHHBI MeXaHHYECKHH MOMEHT HMITYJIbca 3eKTpoHa (cruy). CIMHOBEIA

20
21

22,
23,
24.
25.
26.

27
28

29
30

31
32

33
34

35
36
37
38

CamocrosiTeTsHas paGoTa CTYAEHTOB BKIIOUAET B ce0s:;
AynuTopHas caMOCTOSTENbHas paboTa CTYAEHTA 1O JHUCIUIIAHE
Ha 1ab0PaTOPHBIX U IPAKTHYCCKHX 3aHATHAX YIPH PEICHAN 3344,

2.

YT, JIY6JIeHHOM‘ HU3Yy4YCHUH JUCHHUIINIMHEL II0 TEME HpOfI)IeHHOfI JICKIIUHA, IIPpHA

1.

MarHUTHBIH MOMEHT 3JIeKTpoHa. CITMHOBOE M MArHUTHOE CIIMHOBOE KBA
Omerr IlTepna u 'epnaxa.

. IIpunrnun 3anpera [Maynu. [Tepronudeckas cucreMa 31eMeHTOB MeH e

. Ilornomienre, CIOHTaHHOE ¥ HMHAYIUPOBAHHOE H3NydeHHe. K

OlHmTeHHA.

Jlaseper. IIpuHIMn neiicTeis Jia3epos.

Kiaccuueckas Teopus TeruioeMKocTd. 3akoH J{rononra u I1Tu.
KBanTOBas Teopus TEII0EMKOCTH DHWHINTEHHA.

Teopus tennoemkoctu debas. DOHOHEL

bosonel W Qepmuonsl. IloHATHE 0 KBAHTOBBLIX CTATHCTHKAX bBose-

Oepmu-/lupaka.

. DHepreTu4ecKue 30HbI B KPHCTAILIAX,

. Pacnpenenenne aekTpoHOB IO 3HepretHueckuM 3oHaM. Kmaccubui
TEJT Ha METAJUIBI, ITOIYIIPOBOTHIKH U TH3JIEKTPHKH.

. CobcTBennas ¥ IpUMeCHas! IIPOBOMMOCTH IIOJIyIIPOBOIHIKOB.

. DIEKTPONpPOBOAHOCTE TBEPBIX Tell. Temneparypras
3JIEKTPOIIPOBOTHOCTH METAJIOB U IOIYIIPOBOJHUKOB. YPOBeHb Depmu,

. P-n'mepexon. [TonynpoBoaHUKOBEIE THOIEI.

. XapaKTepH[chH aToMHOro sxapa. Mogenu atomHoro sapa. Macca u
aapa.

. 3aKOHBI PaIMOAKTUBHOTO pacnasa. Anbda-, 6eTa- 1 raMMa-H3IydeHHE.

. SInepHEIE peaKiiy 1 3aKOHbI coxpaHeHus. Peaxuus nerxenus sep. Lle
JeJICHUSL.

HTOBEBIC LII/I(‘TI[a.

JIEcBa,

[0a(PurHeHTHI

o w |
OiHITENiHA U
\
auus TBEPIEIX

SaBI/ICI/IMOFTI)

|

|
PHEPIUsL CBA3U

i

\

[IHas peaKimg

. Peaknus cuuTesa atomubx anep. [Ipo6iema ynpaBiseMbIx TepMOSEPHBIX PEAKIHA.

. Buzer B3auMoneiicTBrit 1 knaccudUKays 3IeMEHTAPHBIX YaCTHII.
. MeToxs! peractpanun sneMeHTapHBIX Yactui, KocMudeckne mydm.
. Yacruer n anTrgactunst. Heiirpuno. Kpapku.

BHeaynuropHas caMocTosTeNbHas pa0oTa  BBIIONHIETCA

CT)

nabopaTopueiM paboram. OcHOBHOM (GopMOl camocTosATeNBHON PaGoTHL CTY/I
U3y4eHHE KOHCIeKTa JCKIMH, PEKOMEHI0BaHHOM TUTEPATYPEI

CamocrosTensHas paboTa 3aBepIIacT 3aaud BCEX JAPYTHX BHIOB YHEGHO!
MOXKET OCYWIECTBIATHCS Ha JIEKIUAX, CEMHHApax, IPaKTHUECKHX 3aHATHSIX, |
3aHATHAX, KOHCynbrammsax. Kak dopma oprammsamum yueGHOro Impolmecca can
paboTa CTYAEHTOB NPENCTaBIIET COOO} LENCHANPABIEHHYO CHCTEMATHIECKYIO
10 NpHOOPETEHHIO 3HAHNH, OCYIIECTBISIEMYIO BHE AYJUTOPHH.

KOHTpOJIb BBIOTHEHHS CaMOCTOSTENBHON PaGOTHI OCYMIECTBIISCTCS B XOME |

3alThI Ha60paT0pH]BIX pa60T IO JAUCHUIIIMHE, IPH BBIIOJHECHHUH NPaKTHYECKU

BBIITOHAETCH

/IEHTOM r%pu
[IOJITOTOBKE K
PHTA SABIAETCH
|

0 mporecca u
1ad0paTopHbIX
[0CTOSITENEHAS
JEATEITBHOCTH

SBIHOJ'IHGHI/I%I 3|
w o |
X 3aIaHui, Ha

9K3aMeHe.

Bonpocs! Juis KOHTPOJIS caMOCTOSTENLHO paboThl

1. Kaxoe wu3iyueHne Ha3bIBACTCA TEIUIOBBIM, M 9€M OHO OTJMYACTCH OT APYIHX
(mepednciIuTe KakuX) BUIOB U3JTyYEHHS?

2. [lafite omperieneHns OCHOBHEIX XapaKTEPHCTHK TEIIOBOIO M3lIydenus. Kakoe Temo
Ha3BIBAETCS a0COMIOTHO YepHBIM?

3. Cdopmynupyiite 3akon Kupxroda. |

4. Kaxolf BuZI HMeeT paclpelencHHE SHEPTHE B CIIEKTPE abCOIIOTHO YEpHOTO 'reﬁa?

Hapycyiite KpuBble pacTipeiieicHUs B 3aBUCEMOCTH OT JUIHHEL (MK 9a
i iByx temuepatyp (T2>T1).

CTOTBL) BOJIHBI




6.

11.
12.
13.

14.
15.
16.
17.

18.
19.

20.
21.
22,
23.
24.
25.
26.

27.
28.

29.

30.
31.

32.
33.
34.
35.
36.
37.
38.

39.
40.

Cdopmynupyiite 3axons! Credana — BojpnMana u cMemenus Buna,
3armuimure Gopmyrny Pomes - JDkuHCA W TOSCHMTE CYTh "yiIbT
KaracTpoQsr".

3anummnte GopMyry [laHka U OSCHUTE CYTh €10 KBAHTOBOH IUITOTE3b!
M UX SPKOCTH

Kakoe u3 Ten, 4epHOE MM HEYSPHOE, MMEET BHINIE TEMIIEPATYPY, €c)
OJIMHAKOBBI?
B deM cocTout siBneHue, HazbiBaeMoe GoTodpheKToM.
Chopmymupyiite 3akoHel ¢oroshdexkra. B deM 5TH 3aK0HEI
IPEICTaBICHUAM KITacCu4IecKoi QU3nKI?

paduoneToBoi

|
pOTHBOpPEHAT

Kak xa4ecTBEHHO, cleys BOJHOBOM KapTHHE U3My4enus, 00bACHUTEL Gotodpdhert?

OOpacuuTe 3axkoHE! hoTodddexra, mexoms u3 hopMyas! DHHMTEHHA.
Yro Takoe kpacHas rpaHuia ¢porodddexra. UeM omnpenensercs Guc
rpaHAYHOMN YaCTOTHI? UTO BIMAET Ha TIONOXKEHHE KPACHOM IpaHuIIB! (hoT

Yro Takoe GOTOINEMEHT U KaKOBa €ro BOJbTAMIIEPHASL XapaKTePUCTHKA?

IToaemy Opliia oTBepriyTa Mojaelb aroma Tommcona?

DBOE 3HAYCHNE

oo dexra?

B 4éM npotusopeuns npeanoxenHoi Pesepbopnom muanerapHoi Mojenn atoma?
B 'uem cymmocTe Teopum arToMa, mpeIoxeHHOM Bopom? = Cdopmymupyiite

mocTynaThl bopa. Kakost HeocTaTku Teopun Bopa?

Crextper aroMoB. CHEKTpabHbIE CEPHU ATOMa BOJOPOA.

Kaxpe THIIBI CcOymapeHHH BO3MOXHEI MEXTy 3JIEKTPOHAMH,
JNEKTPUIECKHM I10JIEM, H ATOMaMH?

YCKOPSIEMEIMU

B HEM 3aKIFOYAETCS OIBIT <I>paHI<a H Fepua, U KaKn€ OCHOBHBIC BLIBO/bl MOXHO

caclaTh Ha OCHOBAHHH OIILITA?
Kakne KBAHTOBBIE YHCITA OMUCHIBAIOT COCTOSHAE MAKPOUACTHITE?
UeM ompenensercs 3MeKTPOHHOE COCTOSHUE H30IMPOBAHHOTO aToMa?
OGpacauTe mponecc 06pa3oBaHUs SHEPTETHUECKUX 30H B TBEPIOM TEIT
OT4ero 3aBUCAT IMMPHHA PA3PEIICHHON 30HBI ¥ YMCIIO YPOBHEH B Heill

;

Kaxosa 301Has cTpyKTypa IIpOBOHNKA, TONYIIPOBOAHAKA H H30JSTOD
OO6psicHUTE  MexaHW3M  COOCTBEHHOI U IpUMECHOU
IIOTYIIPOBOTHHAKOB.

KakoB ¢usuyecknii cMbIcn NOHATHS ypoBHI Pepmu?

?

HpOBOJIHMO?TI/I

Yem 0OBACHACTCS pa3iuuie TEMIEPaTypHOH 3aBHCHMOCTH BI[Q-KTpO[I-pOBO,I[HOCTITI y

METAJUIOB U ITOJYIIPOBOTHHKOB?

OO6BsACHHUTE 3aBUCHMOCT IIOJIOXKEHHs YPOBHs MepMH U KOHIIEHTPAIL
HOCHUTEJIEH 3apsA/a B MOJYIIPOBOJHUKAX OT TEMITEPATYPEL

OOGpsacuuTe QusndecKye MPOLECCH, IPOUCKOSIIME IpH 00PA30BaAHHH

Hapucylite smepreTnyeckre 30HBI B 00NacTH p-n mepexoa M OObLSCHUTE, B qeMm

COCTOMT JIHCTBHE BHEIITHETO SJICKTPUYICCKOTO II0JII Ha -1 IIECPEXO.

|

5151 CB06OI[H%LIX
|
D-n epexoa.

Uto Ha3mpIBaeTcs paI[I/IOB.KTI/IBHOCTBIO? Kakue TIPOIICCCEl  OTHOCHITCS K T-II/I(I(‘/JIy
\

paIrOaKTUBHEIX ?
Ha yeM OCHOBaH NpPUHIMUI PETHCTPAIWY ¥ M3MEPEHHS PaJM0aKTHBHOI
Kakre npuGopsr npuMeHsI0TCs IS 3THX [eIeit?
OG6bsicHUTE YCTPORCTBO U IPHHIMIL JeHCTBHUS cueTdnKa [ efirepa.
OmumuTe Iporeccsl, NPORCXOASIIHE B ra30pa3psaIHbIX CUSTUHKAX.
Ilepeunciure Qu3myeckue MPOLECCH, POUCXOAINKME TIPU B3AUMO/IE
U3IIyYCHHSI C BEIIIECTBOM.

B ‘wem 3akmougarorca HPONmECChl  yIPYroro paccessHus 3JICKTPO

3JIEKTPOHOB Ha 3JICKTPOHAX?
Yem 0OyCIIOBICHBI TOTEpH
HOIIOIIAIONIYIO cpety?
YTO pOHCXOMT NIPU IPOXOKICHUH 3JIEKTPOHA Yepe3 IOTIIOTHTENH?
KakoBbl 0COOEHHOCTH IPOXOXKIACHHS Hepe3 MOrTOTUTEIs MOHOIHEPI

SHEPruM , 4YacTHLBl IIpH

IIPOXOIKTCHUIN

"0 U3JIYy4CHHA?
HerBun B-
HOB  sJpam,
|
1epes
|
|

CTHYECKHX | B-

YaCTHIL ¥ 3-U3ILyYeHHS, IMEIOIIET0 HeNPePHIBHBIN SHEPreTHUECKUH criekTp? !




7. YYEBHO-METOJUNYECKOE U UTHOOPMAIIMOHHOE ()EECI'IE‘IEHI/IE
ANCHUILIMHBI (MOAYJIA)

4) OCHOBHAM JIATEpATYpa:

1. @usuka. Bonmosas omtuka. KBautosas mpupoma u3myueHHS. DeMEHTH aTOMHON 1
saepHoit ¢pusukn: Yuel. moc. / C.M.Kysnenos, A.M.Jlunep - 3-e m3x., nepepa. u 1om. - M.:
Byzos. yue6.: HAIl MHOPA-M, 2015 - 212 c.: 60x90 1/16.(m) ISBN 978-5-9558-0350-0. -
Pexxum noctyma: http://znanium.com/bookread2.php?book=438135.

2. Tamneikosa-bymkesra V.M. ®usuka. Yacts 2. Ontuxa. Ksanrosas (usuka.
Crpoenue u Gusndeckue cBOHCTBA BeLECTBA [DNEeKTPOHHKIA pecype]: yaebunk/ Tamuskosat
Bymkesuu Y.M.— OneKTpoH. TeKCTOBBIE JaHHbIe.—— MuHck: Boimsiimas mkona, 2014.— 232
¢.— Pexxum noctyna: http://www.iprbookshop.ru/35563.— DBC «IPRbooksy.

3. Tankua A.@. Jlexuun no dusuke [Dnexrpornsii pecype] : [B4.] / A. @, Tankun, H, C.
Ilpoxomesa | ; Bnagumupckuil rocyIapcTBeHHBIM — YHHBEPCHTET —VMEHH Anexcanjipa
I'puropsesnya u Huxomnas I'puropsesuua Cronerossx (Bal'V).— Bragumup : Bragmmupeinit
TOCYNapCTBEHHEIH YHHBEPCUTET UMeHH Astekcanppa I'puropseBuya u Hukosas I'puropbesuda
Croneroserx ((Bal'Y), -Y. 5: Ksaurosas u smepHas ¢usmka.— ONEKTPOHHBIE TEKCTOBLIE
manneie (1 gaiin: 4,16 M6) .— 2015 .— 94 c. : wn., Tabn. — 3arnasue ¢ THTYIA DKpaHa.-—
BuGmuorp.: ¢; 92 .— CBoGOIHBIN HOCTYN B 3IEKTPOHHBIX YMTAIBHBIX 3a0aX OUGIHOTEKH -
Microsoft Office Word .— <URL:http://e.lib.vlsu.ru/bitstream/123456789/4025/1/00560.doc>.

0) TOMOTHUTeJIbHAS IUTEPATYpA:

1. Escuna E.M. Ontuxa. OCHOBBI KBAHTOBOM W A/IepHON (DUIUKH [OnexrponHbIH pecy}jjc]:
y4e6HO-MeToAMIECKOE OCOOHE s 1aG0PaTOpHEIX paboT mo dusuke/ Escuna E.M., Co6on3e:3a
B.B.— DIIEKTpOH.TEKCTOBBIE JaHHbIE,— AcTpaxamb: ACTpaXaHCKUH HEXKEHEPHO-CTPOHTELHEIH
uacturyt, 96C ACB, 2011.— 107 c.— Pexwum npocryma: http://www.iprbookshop.ru/17059,—
9BC <<IPRbooks>>. |

2. AmnaroB A.B. ®@usuka. AToMHas ¢usmka [DeKTpoHHEIA pecype]: yueGHOe nocoGue/
Anmnatos A.B.— ONeKTpoH.TEKCTOBBIE NaHHBe.— Bororpax: Bonrorpaxckuii uHCTHTYT
Ousneca, ByzoBckoe o0pazoBanue, 2009.— 116 c.— Pexum  noctyna:
http://www.iprbookshop.ru/11355.— 3BC «IPRbooksy

3. Japenosa C.B. ®usnka atoMoB 1 Monekyi1. Snepras dusuka [DnexTponnsit pecype| :
MCTOJIMHYECKUE YKa3aHHUs K saboparopHbiM pabotam mo ¢usuxe / C. B. JKapemoma, H. .
Ilpoxomesa, E. JI. Illamanckas ; BiaguMmupckmit rocynapcTBeHHBIH yuugepeurer (Bal'y),
Kadenpa Qusuxu u npuknansoit Matemaruxu ; mox pexn. E. JI. [llamanckas .— DNEeKTPOHHEBIE
TekcToBble JNaHHbIe (1 daitn : 431 K6) .— Brmagumup : BnaguMupckmit rocyrapcTBeHHbIi
yrusepcutet (Bal'V), 2010 .— 38 c. : w1, Tabn. — 3arnmaBue ¢ TUTYIa 9KpaHa .— BHeKT‘pOHﬁziﬂ
BEpCHUs NevaTHOH mybinkanuu .— BuGmuorp.: c. 36 .— CoGogumii noctyn .— Adobe Acrobat
Reader 4.0 .— <URL:http://e.lib.vIsu.ru/bitstream/ 123456789/2065/3/00706.pdf>.

4. Xapenosa C.B. ®usuka TBEpAOro Tema [DNEKTPOHHBIH pecype] : MeToaudecKie
yKasaHus K jnaboparopHemM paboram mo ¢usuxe / C. B. XKaperosa, H. C. Ilpoxoruesa, E. JI.
Mamanckas ; Bnagumumpcekuii rocymaperseHsii yumpepeurer (Bial'Y), Kadenpa ¢usuxn u
NpUKIagHON MateMartuk ; mox ped. C. B. XKaperosa .— DIekTpoHHBIE TEKCTOBbIE naxmse (1
thaitn : 356 K6) .— Bragumup : Bragumupckuit rocy1apcTBeHHBI yauBepenter (Bal'Y), 2010
— 40 ¢. : un, Tabn. — 3arnaBue ¢ THTyNa IKpaHa .— ONeKTpoHHAS BepCHUs HGQEI,TI-f‘C'I‘/'I
nybnukanuu .— bubmmorp.: ¢. 38 .— CeoGoxnsiit moctyn .— Adobe Acrobat Reader 4.0 -
<URL:http://e.lib.vIsu.ru/bitstream/123456789/2088/3/00703 .pdf>. \

5. Ipokomesa, Hagexna Cepreesna. COOpHHK 33724 1O (H3HKS [DneKTpoHHbIH
pecype] / H. C. Ilpoxomesa ; BiraguMupckuii rocynapcTBEHHBIN YHHBEPCHTET (Bnl'Y) .— Uz,
2-e, uenp. u jon. — DJIeKTPOHHBIE TeKcToBhle manmbie (1 daitn : 593 K6) .— Bramumup :
Branumupexuit rocynapersennsiit yausepeurer (Bal'Y), 2010 .— 66 ¢. — 3arnasue ¢ THTYJIa
9KpaHa .— OJIEKTPOHHAs BEPCHS MedaTHOM mybnukamun .— Bubmmorp.: ¢. 64 .—— CoGoHbIi
moctym .— Adobe Acrobat Reader 4.0 .— ISBN  978-5-9984-0043-8 —
<URL:http://e.lib.vIsu.rw/bitstream/123456789/1871/3/00749.pdf>.

B) EPHOTUYECKHE H3JAHMS:



1. Kypnan «KsanToBas 9ineKTpOHHKa». ApXMB HOMEPOB. PexmmM JOCTYIIa:
http://www.mathnet.ru/qe/archive.

8. MATEPHAJIbHO-TEXHUYECKOE OBECNEYEHNUE
JACIHATLIAHEL

JIeKUHOHHBIE ay/IMTOPMM OCHAIIEHBI NOCKOH (M1 Mena WM MapKepa), SKPaHOM Just
NPOCKIMOHHEIX CUCTEM, IPOEKTOPOM U HOYTOYKOM. !
Aynuropuu Ui TIpOBefeHHA NaGOPATOPHBIX 3aHATHH OCHAIUEHBI YCTAHOBKAMI J:I.]'IFI
BBIIIOJIHEHHS 1a00paTOPHEIX PaboT:
6.1. Onpenenerne nocrosauoi Crepana-bonpumana.
6.2. Mzyuernne BHermHero porosddexra. |
6.3. OnpesienieHne Pe3OHAHCHOTrO NOTEHIATA BO3GYKIEHHS aToMa MeTogoM Dpanika - lepma.
6.6. I13yuenne TeMmepaTypHOi 3aBHCHMOCTH CONPOTHBIIEHHS TIONYIPOBOJHIKOB.
6.7. Isy4uenune BOJBT-aMIIEPHBIX XaPaKTECPHCTHK TEPMOUYBCTBHTENEHBIX CONPOTHRIICHHH.
6.8. M3y4yenue BOIETAMIIEPHBIX XapaKTEPUCTHK (POTOCONPOTHBICHHUS.
JIeKUMOHHbIE ayIMTOPHU OCHAINEHBI JOCKOH (T MeNa MM Mapkepa), 9KpaHOM TS
IPOEKIUOHHBIX CUCTEM, IPOEKTOPOM H HOYTOYKOM. 1
AyAUTOpUH I TIPOBENECHHMS 3aHATHH OCHANIEHEI COBPEMEHHBIMH IICPCOHATBHBIMH
KOMIIbIOTepaMH, O0BETHHEHHBIME B JIOKAIBHYIO BBIYHCIIMTENBHYIO CETh H YKOMILIEKTOBAHHBIMHU
HEOOXOMMBIM CHCTEMHBIM M HPUKJIAIHEIM IPOIPAMMHBIM 06€CTeTEHIEM.




Paovag nporpaMma JUCHHILIMHEL COCTABICHA B COOTBETCTBHU C TpeGoBaHIIMY (Dﬁ()C

BO mo HanpaBneHmo 12.03.05 JlazepHast TeXHHKA U JTa3epHBIE TEXHOIOTHH.
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PABOYEM ITPOI'PAMMGBI JACIUILIAHEI

PaGouas nporpamma omo6pena Ha y4eOHBIN Toj

IIporokon 3acemanust kademxper Ne oT roga

3aBeyroiuii Kagempoii

PaGoyas nporpamma omxo6pena Ha y4eOHEI roJ

Iporokon 3acenanus kadeapsr Ne oT roja

3aBenyromuii Kagempoit
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